Supporting Information

II Experimental Procedures and Spectroscopic Data of Compounds
General Experimental Procedures: Unless stated otherwise, all reactions were carried out under a nitrogen atmosphere. Dichloromethane, dimethylsulfoxide and dimethylformamide were distilled from calcium hydride. Tetrahydrofuran and 2-methyltetrahydrofuran was distilled from sodium-benzophenone in a continuous still under an atmosphere of nitrogen. Flash column chromatography was performed as described by Still (Still, W. C.; Kahn, M.; Mitra, A. J. Org. Chem. 1978 Chem. , 43, 2923 Chem. -2925 , employing Qingdao Haiyang silica gel 60 (200-300 mesh). TLC analyses were performed on EMD 250 m Silica Gel HSGF254 plates and visualized by quenching of UV fluorescence (λmax= 254 nm), or by staining ceric ammonium molybdate, ammonium molybdate, or potassium permanganate. 6, 193.7, 177.1, 138.7, 136.3, 133.4, 133.2, 132.1, 131.8, 129.37, 102.8, 67.9, 61.6, 49.9, 41.3, 36.7, 34.3, 27.6, 27.0, 19.9, 18.4, 13.5 ppm. MS (m/z): ESI [M] calcd for C22H31NO4 373.22, found 374.06 (M+1).
Equisetin (1) was obtained as a pale red foam based on our previous reports.
[2] Rf = 0.14 (60% ethyl acetate-petroleum ether); 190.6, 177.0, 130.9, 130.0, 127.1, 126.6, 66.7, 60.4, 48.7, 45.0, 42.2, 39.9, 38.6, 35.7, 33.5, 29.7, 28.2, 27.3, 22.5, 17.9, 14 Protein expression and purification: The synthesized gene fsa2 was purified, digested with NdeI and XhoI and then ligated into the vector pET-28a, which was digested with the same enzymes. The resulting recombinant plasmid was then transferred into E. coli BL21 (DE3) for protein overexpression. The culture of E. coli transformant was incubated in Luria-Bertani (LB) medium containing 50 μg/mL kanamycin at 37 °C and at 250 r.p.m. until the cell density reached 0.6-0.8 at OD600. Protein expression was induced by the addition of isopropyl-β-D-thiogalactopyranoside (IPTG) to a final concentration of 0.2 mM, followed by further incubation for 40 h at 16 °C. The cells were harvested by centrifuging at 5,000 r.p.m. for 20 min at 4 °C and were resuspended in 30 mL of lysis buffer (50 mM Tris-HCl, 300 mM NaCl, 10% glycerol, pH 7.0). After disruption by FB-110X Low Temperature Ultra-pressure Continuous Flow Cell Disrupter (Shanghai Litu Mechanical Equipment Engineering Co., Ltd, China), the soluble fraction was collected and subjected to purification of each target protein using a HisTrap FF column (GE Healthcare, USA). The desired protein fractions, as determined by SDS-PAGE, were concentrated and desalted using a PD-10 Desalting Column (GE Healthcare, USA) according to the manufacturer's protocols. The concentration of protein was determined by Bradford assay using bovine serum albumin (BSA) as the standard.
In vitro enzymatic assays: The assays were conducted at 30 °C in a mixture containing 200 μM substrate 11 in 50 mM Tris-HCl buffer (pH = 7.0). The enzyme Fsa2, at a final concentration of 5 μM for each, was added to the solution to initiate the reaction (the total volume was 100 μL). After 20 min of incubation, the reactions were quenched by being added a twofold volume of methanol. After centrifugation, the supernatant was subjected to HPLC or HPLC-ESI-MS analyses. For kinetic analysis, a time-course experiment was conducted to determine the initial rate conditions in each 20 μL reaction mixture that contained 200 μM 11, 0.3 μM Fsa2 and 50 mM Tris-HCl buffer (pH 7.0). The reactions were initiated by adding Fsa2, incubated at 30 °C and then terminated with 40 μL of methanol at 0 min, 0.5 min, 1.0 min, 2.0 min, 5.0 min or 10.0 min. The production of equisetin, which was linear with respect to time from 0-3.0 min, was fitted to a linear equation to obtain the initial velocity. To determine the kinetic parameters, the reactions were performed at 30 °C in the solutions containing 0.3 μM PyrI4, 50 mM Tris-HCl buffer (pH 7.0) and varying concentrations of substrate 11 (0 μM, 25 μM, 50 μM, 100 μM, 200 μM, 400 μM, 600 μM or 800 μM). All assays were performed in triplicate. The resulting initial velocities were then fitted to the Michaelis-Menten equation using OriginPro 8 (Originlab, Co., USA) extract the parameters Km and kcat. 
